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EXECUTIVE SUMMARY 
There is a widely recognized perception that the nation is 
facing a crisis in fulfilling its needs for citizens trained in 
the fields of science, mathematics and technology. In 
particular, the State of Illinois has an obligation toward this 
national issue and to .its own need to develop these human 
resources that are so intimately coupled to economic leadership 
in a post-industrial society. This is a very broad challenge; 
here we propose to address only one important aspect: the 
nurturing of creative excellence in students of science and 
mathematics. We are concerned with the extraordinarily gifted 
p e r s o n — t h e upper few tenths of one percent of the 
secondary^school population of Illinois. It is our conviction 
that, in spite of the existence of many excellent schools in 
this state, this special breed of student is too often 
insufficiently challenged, with a consequent loss of potential 
to the individual and to the society that he or she might have 
served. The brilliant child is a rare blessing and, at the 
same time, represents a great responsibility. Over the past 
decade, our system of education has not met the needs of this 
group of students. 
We propose to remedy this by the creation of an Illinois 
Science Academy, a three-year residential public school which 
bridges the conventional 10th, 11th and 12th grades of high 
school and the first year of college. The Science Academy will 
search throughout the state to identify young students 
exceptionally talented in science and mathematics. They will 
be provided with a uniquely challenging education in 
mathematics and science, as well as a superior program in 
English, foreign languages, social studies, and the humanities. 
The Academy will also act as a catalyst for the improvement of 
teaching of science and mathematics in all Illinois schools. 
We propose the governance to be by an independent Board of 
Trustees, appointed by the appropriate State authorities. 
It is a fact that Illinois suffers especially from a 
national misconception of its scientific and technological 
prowess. One dramatic evidence for this is that "Illinois ranks 
near the bottom in the return of Federal dollars invested per 
tax dollar paid to the U.S. Treasury. A typical problem is 
illustrated by a recent NSF survey of 50 states for 
Math-Science Education initiatives. Illinois is barely 
mentioned. A study of national media turns up frequent 
references to Arkansas, N. Carolina, Louisiana, Tennessee, as 
well as New York, Massachusetts, California. Rarely is 
Illinois discussed, in spite of the great recognition given to 
its universities, the presence of two National Laboratories, 
its many superb industrial research centers and, indeed, the 
existence of many superb secondary schools. A change in this 
image can have dramatic effects on the recruiting of industry, 
especially those industries dealing in advanced technology. 
This is a major objective of the Governor's Commission on 
Science and Technology. The proposed Academy would focus 
national attention - on an innovative and bold initiative in 
Math-Science education. 
An Academy was proposed in September of 1983 by Leon 
Lederman, Director of the Fermi National Accelerator 
Laboratory. The concept evolved out of eleven special science 
education programs for students and teachers conducted over the 
past five years at Fermilab. Preliminary discussions with 
colleagues and specialists culminated in the organization of an 
intensive Curriculum Development Workshop, held in St. Charles, 
Illinois on December 9-11. The attendees (and many others who 
could not attend) wrote reactions to the initial plan and, 
during the workshop, extensively discussed and modified the 
concept to produce the enclosed document. It is noteworthy 
(see list of attendees) that the participants represent 
secondary-school teachers (all academic subjects), 
secondary-school administrators, professors and administrators 
from six major Illinois universities and two community colleges 
and scientists from "high tech" industry and the national 
laboratories. The conferees have designed the institution we 
now describe. 
The Illinois Science Academy will be a residential school 
for 800-1000 students drawn from throughout the state. The 
student population will approximate the demographics . of 
Illinois without compromising standards. The typical student 
will stay three years and graduates will be ready to begin as 
college sophomores, thus saving a crucial year. We envision a 
close partnership with Illinois universities so that curricula 
match smoothly, thus strongly encouraging these gifted 
individuals to stay in Illinois. Similarly we expect a close 
relationship with industry, which will gain from this school in 
many ways: the innovative aspects of the Academy will bring 
national attention to Illinois education and this is a crucial 
recruiting argument for scientists and engineers throughout the 
nation. The young graduates themselves will represent a 
priceless group of potential scientists and mathematicians of 
the future. 
As a product of the cooperative efforts of essentially all 
the educational constituencies, the Science Academy will be a 
breeding place for productive educational innovation. The 
mutual interaction of creative young people is a major reason 
for the success of such specialized schools as the Bronx High 
School of.Science and the North Carolina School of Science and 
Mathematics. W e will add the components of a teaching staff 
second to none, the close attention of the best university and 
industrial minds we can muster, the full utilization of such 
modern educational tools as an interactive computer-based 
environment and a program sensitive to the need of gifted 
persons capable of functioning in a complex society. 
If we are successful, the Illinois Science Academy will 
set standards that other states and schools will be forced to 
emulate. Proceeding by example is perhaps the best way to face 
the grave national issue of science education. The resultant 
enhancement of scientific leadership will help move this State 
to the forefront of technological leadership and help the 
nation endure and prosper in the new technological age whose 
full dimensions are yet to be clearly discerned. 
Although we have not made a careful analysis, it is 
expected that the average cost per student in Illinois 
($3000-3500) will be approximately doubled by the residence 
expenses and low ratio 'of students to teachers essential to 
this kind of school. Since this is being applied to 0.1 
percent of the secondary school population, its impact on the 
total educational budget is minor. We expect that capital 
investment in plant will be small, since many excellent schools 
are available for a possible site. If we move agressively, 
contributions from industry and federal grants may be obtained 
to help initiate the project. 
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THE ILLINOIS SCIENCE ACADEMY 
'i?RQD'CC2LQti 
This proposal describes a new kind of public school, the 
Illinois Science Academy, designed to provide a unique 
educational environment to Illinois students who are gifted in 
science and mathematics. We have in mind an institution so 
innovative in its attention-to its priceless charges that a new 
standard, attracting nation-wide attention, will be 
established. 
The Science Academy will draw students from throughout 
Illinois and will necessarily be a residential school. A total 
student population of 800 to 1000 is proposed, about 0.1% of 
the student population of Illinois high schools. Normally, 
beginning students will have completed the 9th grade. The 
usual student stay at the Science Academy will be three years; 
upon completion, the student will normally be ready to begin 
the sophomore year in college, thus saving a year at a high 
point in his or her creativity. 
The students will have available rigorous coursework in 
science and mathematics and also in English, .social sciences, 
foreign language, humanities and arts. There will also be 
opportunities for interdisciplinary studies, creative 
individual study and research, and a'stimulating atmosphere for 
these very bright young people. Every student will take part 
in community-service activities outside the classroom and 
laboratory. In addition, a co-curricular program of physical 
education, drama, music, art, special clubs and seminars is 
planned. The Science Academy will provide a unique opportunity 
for these gifted students. 
The Academy will also be of great benefit to the State of 
Illinois. It will have close ties to Illinois colleges and 
universities and will therefore work to keep its graduates in 
Illinois at least through their university careers. This in 
turn will make it more likely that they will continue to live 
in Illinois during their professional careers, contributing 
their ideas and creativity to the Illinois "economy. In 
addition, the Science Academy will play a "flagship" role in 
Illinois education, helping to raise the level of science and 
mathematics education in schools throughout the state. It 
should be noted that the small enrollment of the Academy will 
have a negligible effect on the balance of abilities normally 
found in our schools. 
Because of the help the Academy will give Illinois and its 
economy, many Illinois industries will want to participate, not 
on!/ t"! he lo in augmen ti 'ij stVce funding, but al ~o by •;: : •/ i d L -. ~ 
summer a.np'.oymant opportunities for faculty and students and by 
encouraging their own scientists to become mentors and research 
advisocs to individual students. 
One of the original science schools is the Bronx High 
School • of Science in New York. The successes of its graduates 
in science are widely known. Several of its graduates are 
Nobel laureates and many others have also made important 
scientific advances. . More recently, North Carolina has brought 
a science high school (11th and 12th grades) into being and it 
is now in full operation. It has already had a catalytic 
effect, raising the level of expectations in the educational 
system of the entire- state. Many other such schools are 
beginning operation or are being planned. As far as we know, 
these are always successful and a large measure of this success 
derives from the explosive influence of peer interaction among 
exceptionally gifted young people. The Illinois Science 
Academy is an expansion of this concept, embodying the 
residential aspect and going beyond the usual advanced 
placement in course and laboratory' work. An important 
innovation is the inclusion of all requirements for entrance 
into at least the sophomore year in college. It is planned 
that this expectation will be established by agreement with 
Illinois universities. The frequently encountered "senior 
slump" for bright high school students and the disruption 
frequently experienced by college freshmen are both eliminated 
in this system. Other virtues of the plan are discussed in 
this report. 
The Illinois Science Academy was first proposed by Leon 
Lederman, the Director of the Fermi National Accelerator 
Laboratory, in September, 1983. It has been discussed, 
refined, and improved in an intensive workshop with 
distinguished participants from every facet of education in 
Illinois. This report includes the conclusions of that 
workshop and is a summary of the present status of the design 
concepts of the Science Academy. 
We believe that, with dedication to the task and prudent 
speed, the Illinois Science Academy can admit 'its first 
students and begin this new direction in education in the fall 
term of 1985. 
NEED 
It is by now well known to all of us that our economy is 
at a time of rapid change. Our traditional heavy manufacturing 
industries in Illinois have been going through a deep 
recession; even though they are now recovering, it is clear 
that employment in these industries will never reach its former 
levels. Increasingly, employment is knowledge-based and our 
public education system must give students the ability to 
participate fully in this expanding work. 
Major advances and leadership in the knowledge-based 
economic system come from a relatively small number of gifted 
people. We can help the State of Illinois and the society as a 
whole by working to identify the most creative young people and 
to further their education. They in turn will create advances 
and leadership that will provide new jobs for many people to 
help the economy of Illinois. A new kind of school is proposed 
here for this new education. 
Whereas we echo numerous National Commissions in our 
concern for the decrease in math-science accomplishments of 
U.S. students in the face of the needs of the post-industrial 
era we have entered, we recognize other dimensions to the 
crisis. One is the increasing need for breakthrough 
discoveries that will address the threats to the future 
stability of technologically-based society and the well-being 
of its citizens. Examples of these threats are ecological 
problems (acid rain, greenhouse effect, global oil spills) and 
problems of depletion of. natural resources (fossil fuels, 
minerals, rare metals, high-grade ores) and finally, the 
ultimate ecological catastrophe that is made possible by 
nuclear armaments. Another important driving force for the 
Academy is the contribution of creative work in science, 
engineering and mathematics to our general culture and to the 
dignity and quality of life for our citizens. 
We are also aware that Illinois must look to dramatic 
improvements in all phases of pre-college education if it hopes 
to restore and improve its status as a preeminent economic and 
cultural area. In this proposal, we are addressing .primarily 
the leadership problem. We do not maintain that the Academy 
will solve all our educational problems. We do assert that we 
need leadership and that creation of the Academy can have a 
strong positive influence on secondary schools throughout the 
State. 
We should note here that our society needs more than 
productive and creative scientists. These must be matched with 
young people skilled in and capable of scholarship in the 
social sciences, in the arts, in the cultures of Western and 
non-T'7este r n civilization. Bv orooosing to address th-= 
math-science problem, we do not intend to exclude tie 
possibility of Academies devoted to gi cted students of other 
disciplines. Indeed, we hope that the proposed Academy will 
produce graduates who are well grounded in science, but who may 
also become leaders in many other disciplines, e.g., in 
journalism or politics or law. 
A striking feature of Illinois education is the wide 
disparity in size of its schools. There are urban and suburban 
schools that are able to provide their students with a broad 
range of advanced-placement science and mathematics courses. 
Even here, at the level of less than one percent, there are 
students so unusually capable that even the best schools have 
difficulty providing a sufficiently challenging experience. 
But there are also many schools whose small size makes it 
difficult to offer science and mathematics courses beyond a 
bare minimum. Because there are few courses, it is difficult 
to identify students who are potentially gifted in these areas. 
There is the distinct possibility, almost a certainty, that 
society is losing the benefits of some of its most- precious 
human resources. 
We therefore take it as the first mission of the Illinois 
Science Academy to seek out these very special students and to 
offer them an educational opportunity that will nurture and 
challenge them and prepare them to move ahead through their 
higher education. 
There are exceptional students in every part of our state 
and the opportunity to attend the Academy must be open to all 
of them. In addition, identification of these gifted students 
must be accomplished in cooperation with local school 
districts. To keep the Academy open to all qualified students 
and to help in identifying them, we believe that the Academy 
should be a public school. We expect that private 
organizations and laboratories can and will help this public 
institution. 
As a public school, the Academy has a responsibility to 
help the science education of all students in the state, and we 
outline some methods to" give this help below. 
The Science Academy will also offer a unique educational 
opportunity even to students from the very best schools, 
because the Academy will go far beyond advanced placement in 
providing close contact with, superb teachers, seminars and 
guest lectures by eminent scientists, individual study, group 
projects and clubs, research opportunities with scientific 
mentors in affiliated research laboratories, and the stimulus 
of working and learning with their intellectual peers in an 
atmosphere of complete commitment to excellence. 
RESUME 0 F _B E NEF IT S__TO _I LLI NO IS 
This proposal implies an additional burden on the citizens 
of Illinois and it is fair to ask what returns may accrue from 
this extra investment in especially gifted students. 
We have already mentioned the catalytic role that a 
flagship school will play via its influence on secondary 
education throughout the state. This will be accomplished by 
means of teachers' institutes, curriculum development, 
videotapes, workshops, exchange of staff and other mechanisms 
devised to maintain close rapport with the high schools of 
Illinois. The very existence of the Academy with its entrance 
requirements will stimulate young students everywhere in the 
state. 
We know that industries and federal installations, 
especially those most heavily dependent on advanced technology, 
use the quality of available education as an important 
criterion for site selection. Thus, one of the factors which 
led to the selection of Batavia, Illinois as the site for what 
is now Fermilab, was the relative excellence of schools in this 
area in 1966. 
Any high-technology industry must consider the problem of 
recruiting talented scientists from all parts of the country. 
A first question frequently encountered is: "How good are the 
schools?" These questions are generated by professionals as 
parents, highly sensitized to the benefits of excellent 
schooling. 
We have mentioned a partnership with Illinois universities 
so that the Academy graduates will fit smoothly into the 
college sophomore year. • This will be accomplished by close 
collaboration with our universities in the detailed designing 
of the curriculum. We believe this will increase the number of 
graduates who will choose to attend Illinois universities. 
Similarly, we expect a close relationship with ..industry. 
Scientists from industry will teach at the Academy and help 
refine the curriculum. Through the Mentor program described 
later, and through summer jobs, a close relation will be 
established which will permit access to this priceless group of 
potential scientists. 
Perhaps the major benefit is the approach to a "critical 
mass" of the dynamic complex of interacting institutions: the 
Academy, universities, the secondary schools, industry and the 
national laboratories. 
DESCRIPTION OF THE SCIENCE ACADEMY 
MISSION 
The primary mission of the Science Academy is to search 
throughout Illinois to identify young students with exceptional 
aptitude for science and mathematics and to provide these 
students with a uniquely challenging education in these 
subjects, at the same time being attentive to those elements of 
general education required of creative scientists functioning 
in our modern society. 
A secondary mission of the Science Academy is to act as a 
catalyst for the improvement of teaching of science and 
mathematics in all Illinois schools by way 6f workshops, 
exchanges, curriculum development, teachers' institutes, and 
other appropriate means. 
GOVERNANCE 
It is proposed that the Science Academy be operated as an 
autonomous unit by ah independent Board of Trustees. This 
3oard will be chosen by the appropriate State authorities to 
represent the society as a whole and to link the Science 
Academy with the regular education system. It must also have 
strong representation of professional scientists and 
mathematicians who can provide knowledgeable guidance to the 
Science Academy. 
SIZE 
It is proposed that in full operation the Science Academy 
have a student body of 800-1000 students. This represents 
approximately 0.1% of the students in the corresponding grades 
in Illinois schools. There are certainly more students who 
could benefit from an education of this kind, but we judge that 




The student population of the Science Academy should 
approximate the demographics of Illinois without compromising 
standards. The Science Academy will search throughout Illinois 
for exceptional students talented in science and mathematics. 
The admission procedure will emphasize student potential as 
well fi^  0:1 "rent achievements. 
The admission procedure will require very careful design. 
In the conflict between minimizing the number of admitted 
students who may not be successful and losing the potentially 
able student whose record is ambiguous, we favor taking risks. 
Every effort should be made to locate that one creative person 
who may otherwise be lost, but whose impact could make the 
entire effort worthwhile. The Academy will of course be 
sensitive to the spread between its best students and those who 
lag. We will make strenuous efforts to compensate for students 
with poorer preparation. It is expected that a large number of 
judgment criteria will be used in admissions, e.g., school 
records, essays, references, exams, interviews, etc. We will 
have enough checks and balances so that no potentially 
acceptable student will be overlooked and so that we can be 
assured that the inevitably difficult choices will be carefully 
made. 
B. Program 
The traditional educational view was that gifted students 
could take care of themselves and that special educational 
efforts should be made for students significantly below 
average, but not for students significantly above average. As 
a society, we are only beginning to make special efforts for 
gifted students, even though there is now a considerable amount 
of research available on such students. This research shows 
that •accelerated education has dramatically positive results 
for gifted students. They prosper intellectually when they are 
challenged by mastery-level work in their areas of strength, by 
exposure to new areas, by opportunities to see relationships 
among bodies of knowledge, by discussions with intellectual 
peers, by experiences that promote understanding of human-value 
systems, and by opportunities to work on real problems 
requiring complex levels of thought. Especially fruitful is 
the enhancement of self-confidence by independent work under 
inspired and sensitive guidance. 
Students will normally enter the Science Academy as 
high-school sophomores (10th grade), but there must be 
flexibility in enrollment. Normally, students will graduate 
from the Science Academy in three years and will enter higher 
education as sophomores. Exceptionally well-prepajred and 
capable students can in fact complete all the customary 
requirements of college sophomores at the Academy and achieve 
junior standing, at least in their majors. Considerable 
thought and debate have gone into the choice of the norms for 
entry and completion times. Students must be able to £nter 
college or the university at least as sophomores, with 
essentially =11 standard r ecru "'. : enents of • t'">e fresh.nan yea,; net. 
But shifting the Science Academy by one year would leave the 
students a relatively short time at college or university 
before they must make graduate-school and career decisions. It 
is also more difficult to attract students after two years in 
high school because they will have become committed to many 
activities. Entrance at the sophomore level has been chosen 
because students younger than this might experience difficulty 
with the residential aspects of the program. 
It is expected that some students whose preparation has 
been limited will take an extra year in the beginning to bring 
their preparation up to the norm for the Science Academy. 
These students can then graduate in four years, still prepared 
to enter higher education as sophomores. Alternatively some 
students will be able to enter as high-school juniors and make 
up any differences in preparation from the usual Science 
Academy students. 
The Science Academy will begin operation with one 
normal-sized beginning class and will reach full operation in 
three years. There should be no difficulty in granting Academy 
graduates a formal high school diploma. 
FACULTY AND STAFF 
The intent of the Science Academy is to recruit the finest 
faculty possible. It is proposed that the Science Academy be 
authorized to engage, in some exceptional cases, faculty 
independent of the usual Illinois certification process. The 
Academy's separate governance and joint high school-college 
curriculum will enable the setting of a flexible faculty salary 
scale more comparable to the State's colleges and guaranteed to 
attract the finest teachers. The faculty will be encouraged 
and expected to take a deep interest in their work and their 
students. Faculty members will be encouraged and expected to 
continue their professional activities and development and to 
involve students in this work. 
The full-time faculty will be supplemented by -professional 
scientists and mathematicians from laboratories, industry, and 
other institutions in the area of the Science Academy. These 
adjunct faculty will, in particular, act as mentors for 
students in research projects at their institutions. 
Teachers from regular schools in Illinois will also 
participate in the Science Academy on sabbatical leaves. This 
will benefit both the teachers and the Science Academy. It is 
expected that the innovative features of the Academy will draw 
national attention and that distinguished guest lecturers from 
all academic 1 isc Lp! ines , from imrlus cry and from gover im = n^ 
will be readily available. Freauent exposure of our students 
to the great minds of our time will be an extraordinary 
educational experience. 
To foster individual work by students and faculty, the 
student to faculty ratio will be kept low. It is also desired 
to keep teachers as free as possible of the non-academic duties 
teachers have in regular schools, and non-academic employees 
will therefore carry out non-academic and residential duties as 
needed. It is expected that these employees will be trained in 
guidance and counseling and will provide those important 
functions, as well as sponsoring co-curricular activities. In 
order to foster a unique cohesion, teachers' assignments should 
enable frequent meetings for the purpose of intellectual 
engagement. The physics teacher familiar with the content of 
social studies or art courses can spice a lecture with relevant 
asides, e.g., 
"it was Newtonian science rather than anti-clerical 
feeling that led to the repeal of English witchcraft laws" or 
"see how the laws of propagation of sound on a rope 
influence the design of the following musical instruments." 
Similarly, the influence of science in all domains of 
cultural activity and the influence of other cultural 
activities on science can be illuminated. In this Way, the 
faculty can maintain its own aliveness and learning processes 
and the students can incorporate the essential unity of culture 
in truly interdisciplinary education. 
CURRICULUM 
We have convened a workshop representing an unusual number 
of educational constituencies in order to design a curriculum. 
Listed in the foreword are representatives from secondary 
school classrooms and offices, community-college and university 
professors, deans, scientists from national laboratories and 
industry. The following table summarizes the suggested 
three-year curriculum. It is to be understood that the Academy 
faculty and director may well make substantial improvements in 
the proposed curriculum. A more detailed discussion of the 
core program and electives is given in the Appendix. * 
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TABLE I. THE SCIENCE ACADEMY CURRICULUM 
CORE PROGRAM 
Math-Science Units 
























Art, History & Appreciation 
Introduction to Music Theory 
& Literature 






1 1/2 (can be met by co-
curricular activities 
or by formal courses) 
18 1/2 
•About half of this will be Communication Skills and half will 
be English Literature as a humanistic discipline. 
Note: This Core requirement implies 6 units of_ academic 
subjects per year. W e define a "unit" as averaging 4 
days/week. This implies 5 hours of academic subjects per day 
which we believe permits adequate free time for less formal 
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activities. The residence aspect will enhance opportunities 
for constructive use of after-school time. 
COMMENTS Otf THE CURRICULUM 
A. General 
The core program courses listed here are college-level 
courses, that will carry the student at least through the 
college-freshman year. The elective courses (discussed in the 
course catalogue in the Appendix) will enable the student to go 
beyond to later college years. 
Although a few prototypes for the Science Academy do 
exist, this proposal differs in one important aspect and that 
is this linkage with higher education. 
Beyond the established core program, individual programs 
of study will be developed to enhance and nurture the levels of 
competence already held by the student. 
It is important to understand that the heart of this 
program is the intensively enriching and stimulating 
instructional environment that is available for these students. 
Experimenting and collaborative risk-taking are the behavioral 
norms, not the behavioral by-products, of this Academy. 
B. The Computer-Based Learning Environment 
We expect the microcomputer to be a ubiquitous component 
of almost all educational activities at the Academy. Ideally, 
each student should have the use of a personal computer, at 
least for the final two years of his residence. (We expect 
this will be made possible by donations from an interested 
computer industry.) The Academy graduate will be 
computer-articulate, having had these several years of exposure 
to computer-aided instruction, scientific computation, 
reference searches, word processing, .etc., in short, the full 
scope of this revolutionary, interactive educational tool. 
Although we treat the computer as a tool, by itself it 
represents a major subject, involving as it does adjustments in 
the way one thinks (algorithms), precision of expression and 
multiplicity of languages that are not linguistic. Clearly the 
computer has already changed the way subjects are taught and 
this will be a continuing process. Obviously, this implies a 
computer-wise faculty. It is expected that many will achieve 
competence on-the-job, we hope not too far behind their 
students. In all of this, we must never confuse computation 
with contemplation. 
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No site studies have as yet been made. The choice of the 
Academy site will be determined by geographic balance, 
desirability of the surrounding environment (particularly with 
regard to technical strength for mentor and student research 
programs), and availability of appropriate facilities. There 
are a number of vacant high school buildings that have good 
laboratory facilities and equipment and can easily be 
remodelled for a residential program. 
FUNDING 
No detailed estimates of costs have as yet been made. The 
Science Academy will of course be more costly per student 
because of the residential program and because of the special 
faculty required. An estimate of the cost per student per 
academic year is as follows: 
Normal Illinois cost per high-school student $3000 
Room, board (residential program) 
and incremental salary and equipment costs. 4500 
$7500 
The suggested enrollment of about 800 students implies an 
annual operating cost of about $6 million. 
It is expected that enrichment of this basic program will 
be provided by private endowment funds from industry and 
indiviuals. It is possible that the availability of these 
funds could affect the choice of site of the Science Academy. 
Pending congressional bills suggest that significant Federal 
contributions may be available. 
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APPENDIX 
DETAILED COURSE CATALOGUE 
Overview 
A science academy does not teach courses in the sciences 
and mathematics exclusively. To prepare students for careers 
in science, it is of great importance to educate them to 
express themselves clearly and well, to understand their 
scientific work in the context of society, and to live healthy, 
responsible lives as members of society. In addition, the very 
good students at the Academy will be very good in many 
different disciplines and will not be satisfied with an 
institution that may deprive them of opportunities in other 
fields. The Academy will therefore offer a wide range of study 
in English, foreign languages, the humanities, and the social 
sciences. Through the core courses, the Academy will prepare 
every student to enter college as a sophomore. It will provide 
opportunities for exceptional students to go further in studies 
and enter college as juniors. The electives discussed below 
have this purpose. It is vital for the Academy's mission to 
make this advanced work available. Yet at the same time, it is 
also vital for the Academy's mission to allow free time for 
individual study and research projects. The curriculum should 
be interpreted as a catalogue offering courses that not every 
student will take, but that will be available for the student 
who has special interest in a particular aspect of a field. 
The course work is listed and discussed under the 
traditional department headings, but the Academy faculty and 
leadership will work continuously to make bridges between 
fields ' and disciplines, emphasizing the interdisciplinary 
nature of science. 
Science Courses 
Each beginning course in science starts with an 
introduction to the methods of experimental study "that underlie 
that discipline. This overview conveys the notion that the 
subject has a history and a culture. The classwork should also 
deal with the course of observation, hypothesis, and the 
testing of an hypothesis leading to resolution of early, 
fundamental questions. 
The laboratory might well be used to lead students through 
the early observations that were "explained" by, for example, 
the phlogiston theory, the oxygen theory of combustion, 
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criticizing old explanations and learning the art of 
formulating and testing hypotheses. Where possible/ laboratorv 
work may be Li the form of projects:'experLmenial procedures 
for testing or investigating phenomena that test the. student's 
imagination and independence. Eor example, a student may be 
challenged to propose and carry out a set of observations to 
determine if fish have color vision or if light Is influenced 
by magnetic fields. In the project format, the instructor 
serves as advisor and as a provider of resources that the 
student finds he needs. 
BIOLOGY 
Core Course: General College Biology (1 Unit) 
The one-unit biology course must provide a firm background 
for those students for whom this may be the final or 
penultimate formal exposure to biology. One objective of the 
biology course work is an introduction to some of the global 
biological and ecological problems that face and threaten our 
world. Academy graduates may be the ones to deal with these 
problems. The course will include laboratory work. 
The course will fulfill the requirements of the AP Biology 
syllabus as prepared by ETS. 
Topic Objectives: 
1. taxonomic organization from virus through chordates. 
2. the biochemical nature of living organisms. 
3. the cellular basis of life and its relation to 
molecular biology and evolution. 
4. quantification and interpretation of biological data. 
5. Mendelian genetics. 
6.. the influence of ecological parameters on population 
dynamics. 
7. bioethical concerns. 
Biology Electives (3 units) 
Ecology (1/2 Unit). The course will provide a detailed study 
of the interrelationship and interdependence of the biosphere 
and the non-living world. Lectures and laboratories will 
include selected topics in community and population ecology and 
problems in theoretical ecology common to all systems. 
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Physiology/Morphology (1/2 Unit) . The course will show the 
interrelationship of structure and function in animals. The 
1 retires and laboratories will emphasize ph.ys lochemical a-.c 
molecular events. Topics include: membrane structure and 
function, bioelectricity, processing of sensory information, 
neurotransmitters, hormonal control, structure and function of 
muscle, control of metabolism, respiration, osmoregulation and 
thermoregulation. 
Genetics (1/4 Unit). The course • includes the fundamentals of 
genetic" analysis and basic heredity processes in lower and 
higher organisms, with emphasis on evolutionary implications. 
Laboratory experience will include- working with either plants, 
micro-organisms, and lower or higher animals, based upon the 
student's selections. 
Microbiology (1/4 Unit). This course will give students 
training in basic methodology and the use of micro-organisms in 
experimental biology. The pathogenicity of micro-organisms 
will be included. 
Instrumentation (1/2 Unit). See Chemistry Electives. 
Ancillary Offering (Dictated by student/teacher interest) 
1/4 Unit - Mammology 
1/4 Unit - Ornithology 
1/4 Unit - Field Ecology 
1/4 Unit - Human Genetics 
1/4 l.iit - Vertebrate Evolution 
1/4 Unit - Plant Ecology 
CHEMISTRY 
Core Course: General College Chemistry (1 Unit) 
This is a college-level course covering basic chemical 
language and nomenclature, stoichiometry, periodicity, atomic 
and molecular structure, gases, liquids, solids, changes of 
state, solutions, acids and bases, thermodynamics', bonding, 
electrochemistry, kinetics, equilibrium, and the descriptive 
chemistry of families of elements, radioactivity and 
fundamentals of organic chemistry. Laboratory investigations 
provide a basic foundation for the demonstration as well as the 
discovery of fundamental chemical laws and principles. 
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Topic.Objectives: 
1. the language, symbols, important terms, and 
nomenclature of chemistry. 
2. classical stoichiometry problems involving mass, mole, 
volume and concentration relationships. 
3. the relationships among chemical and physical-
properties and position in the Periodic Table. 
4. the essential structures of atoms and molecules and 
their bonding and the theoretical explanations for 
these structures, including the experimental bases 
from which these theories were derived. 
5. the basic laws governing the behavior of gases and the 
theoretical justification for these laws. 
6.' the basic nature and structure of liquids and solids, 
as well as the nature and laws governing changes 
between these states. 
7. the nature of solutions and the solution process, the 
various ways in which the concentration of solutions 
can be expressed and' the uses to which these 
concentration units are put. 
8. the different definitions of acids and bases, the 
differences and similarities among these definitions, 
and the fundamental properties and reactions of acids 
and bases. 
9. the laws of thermodynamics and the meaning of 
fundamental thermodynamic functions. 
10. the essential aspects of electrochemistry and 
electrochemical cells. 
11. the meaning and concept of the rate of a reaction, the 
factors which affect the rate, and the mechanism of a 
reaction. 
12. equilibrium in both the gaseous and aqueous state and 
quantitative understanding of the solution of 
equilibrium problems. 
13. the properties and characteristic reactions of 
representative elements. 
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14. the nature of radioactive decay and the laws relating 
to this process. 
15. the important functional groups in organic chemistry, 
the nomenclature of organic chemistry, and some basic 
organic reactions. 
Chemistry Electives (3 units) 
1. Organic Chemistry (1 Unit). The objective of the course in 
organic chemistry is to provide students with an 
understanding of the principles that govern the structures 
and characteristic reactions of compounds that contain 
carbon, hydrogen, oxygen and nitrogen. 
2« Thermodynamics (1/2 Unit). The objective of the course in 
thermodynamics is to provide students with an understanding 
of the laws that govern the transformation of energy from 
one form to another, and to apply them to a variety of 
processes in the physical world. 
3. Biochemistry (1/2 Unit). The objective of the course in 
Biochemistry is to give students an opportunity to 
investigate the elementary chemical pathways that govern 
•processes in living systems. 
4. Instrumentation* (1/2 Unit). The objective of the course 
in instrumentation is to enable students to understand how 
the principles of mechanics, optics, and electronics may be 
used to extend man's human senses for the measurement of 
properties and processes in the natural world. 
5. Introduction to the Principles of Chemical Engineering (1/2 
Unit). The objective of this course is to present the 
ideas and concepts of chemistry, physics, and mathematics 
as they apply to the fundamentals of chemical engineering. 
Topics will include: 
a. Material balances (stoichiometry). 
b. Energy balances. "~" "'"" 
c. Elementary reaction kinetics. 
d. Liquid-vapor equilibria. 
e. Staged operations. 
f. Transport processes. 
•This course will also be offered as a Physics or Biology 
Elective. 
PHYSICS 
Core Course: General _Col lege Physics (1 "Jni t) 
The one-unit, one-year physics course is a college-level 
survey for science majors. Its aim is to introduce the student 
to all branches of physics, including contemporary work, and to 
demonstrate the relationships among the branches. The course-
will include laboratory work. 
Co-requisite: Differential and Integral Calculus 
Topic Objectives: At the conclusion of General College 
Physics, the student will have studied the following topics: 
1. Kinematics 
2. Particle Dynamics 
3. Work and Energy 
4. Momentum 
5. Conservation Laws 
6. Rotational Motion 
7. Statics of Rigid Bodies 
8. Dynamics of Rigid Bodies 
9. Electrostatics 
10. Elementary DC Circuits 
11. Magnetism 
12. AC Circuits 
13. Maxwell's Equations and Electromagnetic 
Waves 
14. Geometrical Optics 
15. Physical Optics 
16. Statistical and Thermal Physics 
17. Modern Physics: The Atom and the Quantum 
Theory 
Physics Electives (not all electives will be offered each year: 
4 units) 
1. Modern Physics (1/2 Unit) 
Origins of the Quantum Theory, Wave-Particle Duality, 
One-Electron Atoms, Topics in Atomic Physics, Topics in 
Solid-state Physics, Topics in Nuclear Physics, Topics in 
Particle Physics. 
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2. Special Relativity (1/2 Unit) 
Galilean Invar lance, Lorencz Transformation, "'.omentum aid. 
Energy, Relativistic Kinematics, Relativistic Mechanics, 
Electric and Magnetic Fields, Introduction to General-
Relativity. 
3. Electromagnetism (1/2 Unit) 
Electrostatics, Dielectrics, Electric Currents, 
Magnetostatics, Maxwell's Equations, EM Waves and 
Radiation, Boundary Value Problems. 
4. Classical Mechanics (1/2 Unit) 
Review of Newtonian Mechanics, Oscillations, Lagrangian 
Dynamics, Hamiltonian Dynamics, Central Forces, Rigid-Body 
Dynamics. 
5. Electronics (1/2 Unit) 
Analogue Circuits, Digital Circuits, Logic Circuits, 
Feedback' Circuits. Applications to scientific instruments. 
6. Instrumentation* (see Chemistry Electives) 
7. Introduction to Astrophysics (1/2 Unit) 
Stellar Evolution and Nuclear Synthesis, Gravitational 
Collapse: White Dwarfs, Neutron Stars, and Black Holes, 
Galaxies in the Universe, Cosmology and the Big Bang, The 
Solar System. 
8* Introduction to Geophysics (1/2 Unit) 
Geochemical Processes in the Earth, Seismology, Plate 
Tektonics, Topics in Meteorology, Topics in Oceanography. 
9. Thermal and Statistical Physics (1/2 Unit) 
Equations of State, First Law of Thermodynamics, Entropy 
and the Second Law of Thermodynamics, Combined First and 
Second Law, Thermodynamic Potentials, Kinetic Theory, 




Entering students will have some diversity in the state of 
their mathematics preparation. The mathematics curriculum must 
be able to accommodate this diversity and bring the students to 
a final standard appropriate for college sophomores majoring in 
science. The wide variety of required courses reflects this 
need. Students entering with a sufficient mastery of any of 
the required subjects will be excused from repeating them. 
MATHEMATICS: Required 
1. Precalculus Algebra and Trigonometry (1 Unit) 
Objectives: Laws of manipulation 
of algebraic expressions. 
Linear equations in 1 and 2 variables 
Linear functions 
Graphing 
Slope, intercept, quadratic expressions, 
parabola 
Factoring, completing the square 
Quadratic formula 
Trigonometric functions and their graphs 
Trigonometric identities 
Half-angle and double-angle formulas 
Law of sines, cosines 
Radicals, complex numbers 
Roots of polynomial equations 
2. Euclidean Geometry (1/2 Unit) 
Objectives: Axioms and Postulates 
Locus, points, lines and planes 
Constructions 
The nature of Proof, Indirect Proof 
Congruent Triangles, Parallel lines 
Circles, tangency 
Solid geometry 
Transformation groups (rotations, 
translations, inversions) 
3. Introduction to Computer Science (1/2 Unit) 
Objectives: Introduction to Numerical Methods 
Computer Architecture Overview 
Operating Systems Overview 
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Boole an Alg ebr a 
Fortran/Basic/Pascal/(C) 
4. Calculus with Analytical Geometry (1 Unit) 
Objectives: Real number, algebraic function, analytic 
geometry differentiation and 
introduction to integration. 
Second semester continues integration, 




1. Number Theory (1/2 Unit) 
Objectives: Prime numbers, congruences, arithmetic 
functions, quadratic residues. 
2. Advanced Calculus (1/2 Unit)-
Objectives: Partial differentiation, implicit functions, 
multiple integration, vectors and matrices, 
determinants, vector analysis and curvilinear 
coordinates, series, ordinary differential 
equations, elementary function of a complex 
variable, mathematical methods in physical 
science. 
3. Partial Differential Equations and Boundary Value Problems 
(1/2 Unit) 
Objectives: Differential operators, Fourier series and 
complete orthogonal sets of " functions, 
Eigenvalue equations, applications to wave 
equations, oartial differential equations, 
heat and diffusion equations, separation of 
variables, introduction to function spaces 
Ref: Churchill, "Boundary Value Problems" 
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4. Introduction to Probability and Statistics (1/2 Unit) 
Object!/es: 3asic Ideas aid fundamental laws of 
probability including sample spaces, events, 
independence, random variables, special 
probability distributions and elementary 
statistical inference, expected value, 
conditional probability, normal and binomial 
distributions. 
5. Foundation of Computer Science (1/2 Unit) 
Objectives: Properties of algorithms, tuning machines, 
nonnumerical algorithms, numerical methods, 
theory of computability, recursive functions, 
formal languages. 
6. Linear Algebra (1/2 Unit) 
Objectives: Matrix algebra, rank, inverses, systems of 
linear equations, eigenvalues and 
eigenvectors, introduction to linear 
programming. 
7. Algebra, Topology and Real Analysis and/or Theory of Groups 
These are parts of a course in pure mathematics as an 
introduction to the life of a mathematician. 
ENGLISH 
The responsibility for achieving the fundamental objective 
of English-language studies must prevail across the entire 
curriculum of the Academy. Good writing is not the exclusive 
province of the English teacher, but the mark of an educated 
person in any field. The life-long need for students to master 
the. skills of clear expression is so great that instruction and 
practice in writing and speaking should be required in all-
three years of the school program. 
AIMS: The two concomitant aims of the English program are: 
1. To teach students how to organize and communicate ideas 
in a logical and coherent manner through clear, 
accurate, precise expression, both in writing and 
speaking, and; 
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2. To develop an understanding and appreciation of 
literature in its major forms (fiction, d>:ama, ooetr-', 
and e s s a /; . 
The curriculum presents a sequence of semesters in English 
in which students are introduced to increasingly complex ideas 
and forms of literature. Beginning with such genres as the 
essay, the short story, and the narrative poem, students will 
develop the ability to read more deeply in great works of 
literature and to present their insights in effectively written 
prose. Among the activities forming the content of these 
sequences will be (1) instruction in the research paper, the 
technical report, documentation, use of library resources and 
major reference works; (2) assignments of critical essays on 
generic literary forms involving the interrelationship of ideas 
and modes of expression; (3) assignments that train students to 
develop persuasive arguments on a variety of topics. 
Core Courses 
American Literature/Communications (1 Unit). Required of all 
entering students. 
American Literature: This survey traces' the development of our 
literary heritage and its relationship, to our national-
character. It also integrates varied opportunities to develop 
practical writing skills and to explore the techniques and 
hardware of media communication. 
Communications Course: The communications course offers a broad 
introduction to the rhetoric of both verbal and written 
communication. In addition to the traditional methods of 
written communication, a study will be made of aspects of film, 
drama, music, and art. There will also be investigation of 
computer information retrieval and resultant contribution to 
effective communication. Effective communication by the 
students themselves is the main course objective. 
English Electives (2 Units Required) 
English Literature (1 Unit). Either semester may be taken 
independently of the other. A survey of the literature of 
England from Beowulf to the present. Special attention will be 
paid to such major writers as Chaucer, Shakespeare, Swift, and 
to such movements as Romantic and Modern poetry." 
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Third World Literature (1/2 Unit). This course will examine 
poetry, plays, short stories, and novels written bv authors 
from African, Arabic, Asian, South American, and Afro-AmerI ran 
heritages. Specific area emphasis will vary each semester. 
Students will explore the universal elements of such works. 
They will also discover the unique cultural and anthropological 
frames of reference contained in the literature. In the 
investigation of Afro-American writers, special emphasis will 
be given to application of knowledge gained from the junior 
year study of American History. 
Advanced Writing (1/2 Unit). A study of the "how" of poetry, 
short stories, and drama and an opportunity for each student to 
produce his own work in these genres. Examples of each 
literary type will be examined and students will produce, 
discuss, criticize, and rework their own examples of the types 
studied. 
Drama (1/2 Unit). This course will concentrate on dramatic 
literature from different periods with emphasis on theatrical-
production. Practical experience in acting, directing, and 
play production will be integrated with the study of dramatic 
literature and the history of theater. The course will 
culminate in a public performance of selected works. 
Wisdom, Revelation, Reason, and Doubt (1 Unit). Students may 
earn a social science and English credit. This course will 
seek to link and integrate the worlds of science and 
technology, humanities, arts and social sciences from ancient 
to modern times. Each half unit of this course will be 
organized around a person, event, book, discovery, or invention 
central to that period of time. 
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ARTS AND HUMANITIES 
Students should be exposed to a variety of artistic 
expression. An introductory Art Appreciation/Art History 
course of 1/2 unit should be part of the core curriculum. 
Students should be offered a variety of experiences in 
Music Appreciation, Theory and Application. A course of 1/2 
unit of Appreciation/Music Theory should be part of the .core 
curriculum. 
Core Program 
Art Appreciation (1/2 Unit) 
A survey of the historical development of the visual, arts and 
its aesthetic content in a broad range of media, painting, 
sculpture, design, the crafts, and folk arts. The course is an 
overview of the historical relationship between art and human 
development, and surveys the history of the visual arts. The 
course is divided into lecture and laboratory sections and they 
complement one another so that the student has the opportunity 
to learn about the historical and aesthetic qualti'es of the 
work and also engage in the artistic experience in a laboratory 
setting. 
Music Appreciation (1/2 Unit) 
A survey of the historical development of music as a performing 
art. The course introduces a broad range of content from 
popular, classic, jazz, and folk music, and gives an overview 
of the historical relationship between music and human 
development. The course is a survey of the history of music as 
an art form and discusses the various periods and 
characteristics of music through the centuries. Related to the 
course will be performance ensembles that students can engage 
in while taking the course and continue to keep active in, 
which should be considered a laboratory or experiential 
component. 
Arts and Humanities Electives 
The Arts and Technology (1 Unit) 
The course content is centered on the historical relationship 
between the arts and technology and explores various 
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relationships between the artists in all art forms--music, 
dance, theatre, visual arts. Further, it will demonstrate that 
technology is both subject natter for the artist and a ' ~aans 
for facilitating artistic expression. The laboratory segment 
of the course will explore how the arts and technology can 
contribute to the artistic process, and students will be 
expected to work different projects that reflect this 
relationship. The laboratory setting, as well as the course 
structure, is interdisciplinary, dealing with all of the arts, 
and students will have the opportunity to work out problems 
that bring new technology such as computer graphics, video or 
digital sound into an expressive context. 
Photography (1/2 Unit) 
Designed for beginner or student with moderate experience in 
photography. The course will include lectures on the art of 
taking a good picture, film and paper chemistry, camera optics, 
camera operation, exposure calculations, film developing, and 
darkroom printing techniques. The course will conclude with 
independent student work. 
Advanced Photography (1/2 Unit) 
Prerequisite: Prior photography experience. Designed to 
provide the experienced photographer with advanced darkroom, 
studio, and "in-the-field" skills. Color photography is 
introduced. Class begins with formal instruction and evolves 
toward independent student work. 
Mechanical Drawing (1/2 Unit) 
A course for students with moderate or no experience in 
technical drawing. The course will cover fundamentals of 
engineering and architectural drawing, utilizing a variety of 
technical drawing tools. 
Other art courses which may be offered are Line Drawing, 
Screen Printing, Ceramics. 
Music Literature and Theory (1/2 Unit) 
Prerequisite: Modest ability to read music. Basics of music 
theory combined with an exploration of various works and styles 
in music literature. Includes special projects. 
Chorus (1/2 Unit) 
Prerequisite: Audition or permission of the instructor. 
Through rehearsal and performance, significant choral 
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repertoire from various styles and periods will be studied. 
Techniques of vocal production and basic music skills 
(sight-reading, ear-t r a l,oi ng , notation) "/.ill oe stressed alone 
with an understanding of the literature. The course I n d u c e s 
-off-campus performances. 
Advanced Music Theory (1/2 Unit) 
Prerequisite: ' Basic knowledge of music notation, chords, key, 
signatures, and scales. Harmony (chords, modulations, 
part-writing) counterpoint, form and structure, 
instrumentation, and rhythm will be studied and applied to 
pieces of various styles and genres. Basic music skills 
(ear-training, sight-singing, dictation) will be developed. 
Includes work on VAX computer-music system in individual 
composition as well as preparation for the AP Examination in 
Music Theory. 
Language in Culture and Society (1/2 Unit) 
Theories of language use and function. How do we understand 
the social activity of speaking? Awareness of linguistic 
structure, language as a socially shared organization of 
cognitive characters. 
Introduction to Philosophy (1/2 Unit) 
Nature of philosophical thinking. Interpretation and criticism 
of ideas, the nature of truth and knowledge, ethics, contrast 
of moral claims and scientific claims. 
Science and Society (1/2 Unit) 
What is science for? What are the relations between science 
and technology, between science and morals? To what extent is 
scientific inquiry beneficial or useful for human affairs? The 
roots of these issues are examined as well as current crises. 
FOREIGN LANGUAGE 
General Goals. All students should develop communication skills 
in a foreign language. That is, they should acquire minimal 
functional competency in understanding the spoken language and 
in speaking, reading and writing. They should also demonstrate 
knowledge of the people who speak the language and the areas in 
which it is spoken. The following languages will be offered: 
French, German, Russian and Spanish. 
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Graduation Requirements. Students are required to complete two 
units of a foreign language or its equivalent. 
Students with previous knowledge of a foreign language 
must take a placement test to determine appropriate entry 
level. Students may also fulfill the foreign-language 
requirement by demonstrating proficiency on an oral and written 
examination. Advanced courses in language, literature, and 
civilization will be offered. 
Course Offer ings 
1. Foreign Language I - 1 unit 
2. Foreign Language II - 1 unit 
3. Electives - 1/2 unit 
a. Advanced conversation and writing 
b. Literature 
c. Area studies 
Foreign Language I. Students will develop communication skills, 
that is, listening, speaking, reading and writing. They will 
acquire knowledge of the geography, history, and contemporary 
civilization of the countries in which the language is spoken. 
The class will be conducted primarily in the target language, 
thereby maximizing student opportunity to hear and speak the 
language. 
Foreign Language II. Students will continue to develop language 
skills and increase their knowledge of the target countries. 
Students will be exposed to literature and current periodicals. 
At the completion of the two-year sequence, students should be 
able to function in a foreign environment and communicate with 
a native speaker on a variety of practical topics. 
Foreign Language Electives 
a ) Area Studies (1/2 Unit) 
Students will learn about the area(s) in which the target 
language is spoken. Major focus on history, geography, 
folklore, customs ' and tradition, current events and 
contemporary life styles. 
b> Literature (1/2 Unit) 
Students will read, summarize in writing and discuss 
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representative selections from the literature of the target 
language area(s). Reading, writi.na and discussions will be 
In the original language. 
c) Advanced Conversation and Writiln__ (1/2 Unit) 
Students will learn and practice the vocabulary and idioms 
applicable to a wide variety of everyday situations and 
experiences. 
Writing exercises will be of a practical nature, including 
personal correspondence, business letter writing, simple 
technical writing. 
Co-Curricular Activities 
Opportunities should exist for students to study and 
travel during vacation periods. Students should also be 
encouraged to attend artistic events that reflect the culture 
of a foreign country. Finally, an effort should be made to 
establish informal or social contacts between foreign-language 
students and native speakers. 
SOCIAL STUDIES 
Overview 
The social studies program intends to help each student 
become skillful in his or her roles as citizen, producer, group 
member, learner and individual. This will be accomplished 
through a rigorous study of history and contemporary society, 
from a global perspective, and attention to the development of 
skills related to critical and creative thinking. 
Required Course Sequence 
A. (Year 1) Investigating Global Issues - '1 Unit) 
1. Major investigations: 
a. Becoming "Human" - earliest civilizations 
(investigation: anthropology) 
b. Beyond Survival - classical civilizations 
(investigation: art, architecture, and 
the city) 
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c. Believing - rise of religions 
(investigation: comparative religions^ 
d. National Power - rise of nations 
(investigation: political systems) 
e. Change - science and the industrial revolution 
(investigation: science and "change") 
(The focus shifts to spotlight the United States.) 
f. Revolution - Why rapid change? 
(investigation: anatomy of revolution) 
g. Nationhood - problems of a new nation' 
(investigation: the developing world) 
h. Conflict - sectional growth and conflict 
(investigation: interdependence) 
3. (Year 2) Investigating .Global Issues - 2 (1 Unit) 
1. Major investigations: 
a. Industrialization - technology and labor 
(investigation: economic systems) 
b. Expansion - making foreign policy 
(investigation: colonialism) 
c. Ideologies - depression and war 
(investigation: comparative ideologies) 
d. Global Conflict - impact; foreign relations 
(investigation: balance of power) 
e. Power - civil rights 
(investigation: human rights) 
(Focus shifts to world outside the United States) 
f. Independence - colonization to nation-building 
(investigation: "modernizing" cul-ture) 
g. Technology - the impact of science 
(investigation: global "village") 
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h. Future - science and ethics 
(investigation: "tools" of the futurist) 
i_ (Year 3) Social Science E l e c t i n g (1 Unit) 
1. This year of study will be completed through the 
selection of two electives from the following o_c other 
offerings based upon the strengths of the faculty or mentors. 















can be taken by s tudents based upon their 
D. Co-Curricular Activities 
1. Debate 
2. Internships 
3. Overseas travel 
4. Social service 
5. Peer teaching 
6. Great books 
7. Campus newspaper 
8. Campus government 
9. Peer advising 
10. Clubs 
11. Seminars 
E. General Considerations 
1. It is important to note the -,-instructional 
style/methodology that will be employed by the social studies 
instructors. The core program, years 1 and 2, will " use a 
chronological sequence from world and United States history as 
the fabric or organizing thread that ^connects one 
"investigation" with the next. Each investigation will use an 
event from the historical chronology as the springboard for 
indepth study of a theme or concept. Each investigation will 
begin with its springboard event, explore the concept or theme 
from an interdisciplinary perspective, and conclude with 
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evaluation of student developed generalizations using 
contemporary vsituations from around the globe. In this way, 
"-'is? .;'' i':. i. ~ of ci-Vlonl aid c_ ea 11 ;» t h i i V •;; ca i ":e ^e ^:.opev: 
as the s tudent discovers connect ions be tween times, places, and 
-ideas. 
2. We have already stated that the content for the 
investigations will be drawn from many disciplines within the 
social sciences. Materials can also be used from the fine arts 
and literature giving many of the investigations a humanities 
component. 
3. A number of skills from other curriculum areas will 
also be developed through social studies instruction. Writing 
will be developed through the creation of position papers, 
reports, essays, and written observations. Library research 
will be done frequently as students conduct their 
investigations. Opportunities for the development of oral 
communication skills will surface through debates, role 
playing, discussion, and speech making. 
4. Independent study will be expected of students as a 
part of every social studies course. Many of these will be 
relatively short, beginning within an investigation and ending 
soon after it closes. However, students who wish to conduct 
more extensive projects could enroll in an Independent Study 
elective which would be supervised by a mentor and when 
successfully completed, listed on the student's transcript. 
5. Like the core courses in years one and two, the third 
year social science electives will focus on skill development 
and involve the students with inquiry processes. The subject 
matter for each elective will come from a specific social 
science and be less interdisciplinary than the core courses. 
The pool of electives will be determined by the expertise of 
the faculty or the availability of mentors. 
SEMINARS 
We envision a primary mechanism for interdisciplinary 
studies may be carried out in a seminar format. Here two to 
four teachers (an ideal place for visiting scholars) face five 
to ten students for 2 hours/week on special topics that lend 
themselves to lively interchange between academic disciplines. 
Each seminar will carry 1/2 unit of credit. To illustrate the 
concept we list several examples. 
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Example 1. The Camera 
Here the chys i'cal par atiet er 3 L.i -?ol / *d in i na^e Toe;* at '.on: 
'resolution, light-gathering power, depth of field are defined. 
Applications of photography as a scientific tool can be made 
via photomicrography, astronomy, etc. The chemistry of image 
formation may be discussed. The history of the camera obscura 
and the early theories of light propagation are relevant. The 
photograph as a communications medium and finally as an art 
form all serve to form a basis for communication across 
disciplines. 
Example 2. Topics in Renaissance_History 
Here the social, political and economic tones that opened 
this period in European intellectual development produced 
dramatic effects in literature, science, geography and the 
arts. The instructors will have to narrow the focus of this 
vast topic, but again there is a medium for lively interaction. 
The scientist operating as an element of a dynamic society will 
be an objective of this seminar. Student reading is essential. 
Example 3. Modern Agriculture 
Although one can design many seminars on technology (as an 
application of science to society) one can focus on something 
very relevant to the world just outside the Academy window. 
The physicist, biologist, mathematician, economist and 
political scientists can all enter to discuss such things as 
automated farms, agribusiness, genetic engineering, world food 
problems, etc. Clearly, as in all seminars, a fairly, well 
defined structure must be identified in order to maximize the 
usefulness. Here the young student learns to apply his 
knowledge of basic subjects to real problems. 
c 
Example 4. Physics and Music 
Physicists, musicians and lay audience will enjoy a 
seminar in which the physical basis of sound is-analyzed and 
discussed, various musical instruments (including, the voice) 
are illustrated, the reception of sound is included. Acoustics 
and the design of auditoriums are relevant. And then there are 
the synthesizers and computer music. Zest can be added when 
aesthetics is invoked as being beyond the domain of - physical 
a n a l y s i s — o r is it? Can the psychologist help? 
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MENTOR PROGRAM 
Using adjacent university and industry research staff: and 
facilities, suitable students will each be assigned a mentor 
who will introduce the student to the real world of research. 
An example will illustrate this idea. Professor Jones of 
University of Illinois or Dr. Smith of Bell Laboratories will 
each be assigned a student in his or her second year. The 
relationship will commence slowly with interviews and perhaps 
weekly .discussions. The student will begin to visit the 
Mentor's laboratory, say one afternoon a week. This can grow 
into a participation in a research activity, flowering during a 
summer-vacation "job" at the Mentor's institution. The 
'relationship may well continue beyond the period of Academy 
residence and serve as another lure for the student to stay in 
Illinois. 
INDEPENDENT STUDY 
In this course a student may seek out an advisor and 
pursue a special project or independent course of study for 
credit. The project or course of study may be grounded in or 
built upon any scientific or mathematical discipline. Further, 
projects may have an engineering or computer science 
orientation. Innovation, flexibility, support, and guidance 
are the cornerstones of the independent study program. 
RESEARCH 
This course is designed to integrate and apply the many 
skills required in scientific research and to give opportunity 
for the pursuit of individual interests. The course requires 
an independent science project and entails, as a minimum, the 
^following: 1) the application of the scientific method, 2) the 
design of the experiment, 3) the procurement and implementation 
of instrumentation, 4) the collection of data, 5) the analysis 
of data with the appropriate statistical methods"; and 6) the 
presentation (both oral and written) of results. 
FINAL COMMENT 
We repeat our earlier statement that the above curriculum 
is a demonstration of what can be served. It is fully expected 
that the faculty will make important changes in what we have 
suggested here. 
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P O S S I B L E PROGRAMS 
As examples, we list here possible three-year pcocrams 
that students of: varying degrees of preparation may choose. We 
recognize that some students will do much more than is 
indicated here. We believe that the residential nature of the 
school will give the student ample opportunities for 
relaxation, exercise and continuation of his learning 
experience via reading, independent study, seminars and 
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NEEDS IN GIFTED EDUCATION 
1. Need for more special programs (Gallagher, 1982) 
:( 
2. Need for comprehensive programs that are- articulated 
across grade levels (IOE, 1978; Richardson study, in 
progress) 
3. Need for in-service training for teachers (Gallagher, 
1982) 
4. Need for increased financial support bases (Gallagher, 
1982, IOE; 1978) 
5. Need for curriculum development (Gallagher, 1982; 
Richardson study) 
6. Need for valid instructional materials (Gallagher, 1982) 
7. Need for more research (Gallagher, 19 82) 
8. Need for demonstration programs (Gallagher, 1982; 
Richardson study) 
9. Need for consistency in identification procedures and 
standards (Gallagher, 19 82; IOE, 1978) 
10. Need for consistency in program delivery based on student 
needs rather than district resources (IOE, 19 78) 
11. Need for consistent and selective criteria for choosing 
teachers of the gifted (IOE, 1978) 
12. Need for philosophical support from professional 
colleagues (administrators and teachers) (IOE, 1978; 
Gallagher, 1982; Richardson study) 
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